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»INTRODUCTION

= Type: New Passenger Terminal/Transportation ,_iﬁ‘ Th|s world class bu1ld|ng is deSIgned to accommodate
E===3 up to 27 million passengers annually (8,500 passenger .

| = Size: 735,000 M2 /7,900,000 ft2 e Capacity/hour) in order to meet the future needs of
@mea one of the fastest growmg alrports in the world.

= Pro;ect Cost: More than $3 5 Billion e g _ m

~ The building’s design includes a unique roof that is
.+ expected to be visible from over 1.5 km away, rising 52
| m above aluminum roof cladding set on 84,000 tons of

. structural steel..




»INTRODUCTION

1108




»INTRODUCTION

span of siriglearch-up to 180
height and self-weights around 800 tons

-
-
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»SCOPE OF WORK

A SRS
e ".‘ — “4 \éi
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|

18 Arches

)%" w  From65to18omarclength ., From 18 to 46m length
¢ - Max. height 52m - R TG

Fot vemies | Ve aredo oo [Vag §
‘} \ SFEeEe bR L adul ) TR
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di

= W —
" 2. A - -

= Development of 18 Arches and 36 Backstays cladding and supporting system BIM Models in LOD400
= Coordination with main steel structure, Chandeliers and cameras

= Extract of work orders, which include all necessary information for accurate fabrication of panels and
aluminum frames



» WORKFLOW - INITIAL DATA




» WORKFLOW - INITIAL DATA

Elevations and plans
@
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NOTE:

CAMERA & ACCESS PANELS LOCATIONS
TO BE COORDINATED WI(TH BIM MODEL
PRIOR TO FABRICATION
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» WORKFLOW - INITIAL DATA

Supporting system details
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» WORKFLOW - EDGE LINES EXTRACTION FROM
SETTING OUT MODEL

Extract edges (centerlines)

Comi ools orms
Ly 9 S,
~|| [ | Compound | == | PartLevel ~| |PartColor | |PartStyle = | |[PartWeight ~ lgz ™ % é /@ /O,O’_|‘l-) {e“\

M eEEE ST

alt Temp Views «

ct (Ctrl + Data to 17 |Srnart Surface '\ Bspline : GEO-ARCHES-CLAD




» WORKFLOW - GREEN POINTS CREATION ALONG EDGE
LINES

Green points creation along edge line Green points model

1 4

Method: | Along Path =
Mode: | Distance =
Copies: |1
Distance: | 1.0000
[] Rotate ltems

g

A
:‘,1
y;d

Uze Fence: | Inside A

- Wi ol

Green points creation using “array” tool according to Green points will be the basis for automation tools

2d panels division dimensions. These points represent
the edges of the panels




» WORKFLOW - DIVISION OF MODELS

Model was divided in the 18
Arches and 36 Backstays

Total number of models to be
developed: 54 BIM Models

Py




» WORKFLOW - WHAT NEEDS TO BE CREATED
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Flat panels




» WORKFLOW - WHAT NEEDS TO BE CREATED AIDIGITS ©

Flat panels subframe Top Connection to steel
structure

Cladding supporting system




» WORKFLOW - AUTOMATION TOOLS

A set of macros was created using VBA
for creation of the following:

Curved lines for curved panels

Curved panels

Top panels

Side panels

Mirror side panels

Top fixation

Bottom fixation

M MTE_ARCH_FLAT SIDE_Panel_8mm_12mm_June 2016 Side.mvba
M MTE_ARCH_FLAT SIDE_Panel 8mm_25mm_June 2016 Side.mvba
M MTE_ARCH_FLAT SIDE_Panel_8mm_June 2016 _Side.mvba

M MTE_ARCH_FLAT SIDE_Panel_12mm_8mm_June_2016_Side.mvhba
M MTE_ARCH_FLAT SIDE_Panel_23mm_8mm_June 2016 Side.mvba

B MTE_ARCH_FLAT SIDE_Panel_8mm_12mm_June_2016 Side_Mirror.mvba
M MTE_ARCH_FLAT SIDE_Panel_8mm_25mm_June_2016_Side_Mirror.mvba
M MTE_ARCH_FLAT SIDE_Panel_8mm_June_2016 Side Mirror.mvba

M MTE_ARCH_FLAT SIDE_Panel_12mm_8mm_June_2016_Side_Mirror.mvba
B MTE_ARCH_FLAT SIDE_Panel_23mm_8mm_June_2016_Side_Mirror.mvba

M MTB_ARCH_FLAT TOP Panel 8mm_12mm_June_201 6_Top.mvba
M MTB_ARCH_FLAT TOP Panel 8mm_25mm_June_201 6_Top.mvba
M MTB_ARCH_FLAT TOP Panel 8mm _June_ 201 6_Top.mvba

M MTB_ARCH_FLAT TOP Panel_12mm_8mm_June_201 6_Top.mvba
M MTB_ARCH_FLAT TOP Panel_25mm_8mm_June_201 6_Top.mvba




» WORKFLOW - GUIDELINES

1) GENERAL GUIDELINES

We should import some settings before we start running the macros

i.  We load the cell libr A REVINe e g (ol \[IN

© We have three types of macros for top panels, 8mm, 8-12mm and 12-8mm. In order to create top panels we use

3) MACROS — SIDE PANELS

| OP PA \We have three types of macros for side panels, 8mm, 8-12mm and 12-8mm. In order to create side panels we use the
L -

‘ already created curved panels as guides.

N

& s r N 4) MACROS — SIDE MIRROR PANELS

Bemem Templates

& structy -,
*® s L) Information

Side mirror panel 8-8mm using macro Side mirror panel 12-8mm using macro  Side mirror panel 8-12mm using macro
{55 MTE_ARCH_FLAT SIDE Panel 8mm _June 2010 Side_ Miro 5) MANUAL ADJUSMENTS — SIDE FIXATION

. SIDE VIEW TOP VIEW ISOMETRIC VIEW
so for | =
1) MCP-04_FI & Rectangular tube
2) MCP-04_FI :
. Side fixation
N

Steel structural beam

Side fixation must be centered at Side fixation must be
rectangular tube joint stretched and/or moved to
reach the internal part of
structural beam at

*TIP : In order to stretch the side fixation we have first to “drop” the cell



» WORKFLOW - PANELS CREATION

Cladding and subframe creation through
automated process

Flat panel and subframe creation Curved panel creation Curved panel subframe creation

By using automation tools work time was
reduced by more than 80%



» WORKFLOW - AUTOMATION
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» WORKFLOW - AUTOMATION
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» WORKFLOW - AUTOMATION ;8,
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> WORKFLOW - FINAL CLADDING MODEL

]
o

,;_ MTB_Arches_Grid_Panels_ARS.dgn [3D - V8 DGN] - AECOsim Building Designer V8i (SELECTseries 5)

He Edt Bement Settings Tools Ltities Workspace Building Designer Window Help LumenRT
&~ | 0(none) | [ 2> =z 0~ 4 > Qo -~ -l -E-8-E-d-2-R-F-O 3sAul ke
- - o~ 0 [[] Compound = == ' |Pat Level v  |PatColor v | PartSte v | |[Pat Weigh v % & &

Building DesignerTaw § X .
a  View 1, Model [Displayset]

BuildingDesignerT - ‘

i

@ Architectural
£ StructuralD.
& Structurall...
& HVAC Grilles
¥Z HVACRecta
Q- HVACRound...
& HvACOvalD..
& HvACEquip
Q HVAC Analysis
@ PlumbingDe...
Q Plumbing An..
@ Data

i Coordination

() Fo... mn = mm A

* @ v = v & Model v & ([1]2]3)4]5]6] 7]
Bement Selection > Place Sh Locks=SN,ACS

10:36 pp

Twbioac A W& 7 @) ENG . 07




Coordination of panels and sub frame
was made with main steel structure,
Chandelier tubes and Cameras




» COORDINATION

E‘; MTC_Arches_Panels_AR18_r02.dgn [3D - V8 DGN] - AECOsim Building Designer V8i (SELECTseries 3)
File Edit Element Settings Tools LUtiities Workspace Building Designer Window Help LumenRT
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» COORDINATION - FINAL COMPOSITE MODEL AIDIGITS

File Edt Eement Settings Tools Lktiities Workspace Building Designer Window Help LumenRT
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» WORK ORDERS

ARCH 8-KEY IN

[ ]
FROM ROW 01 TO ROW 47 & FROM ROW 48 TO ROW 81
ROW 82 TO ROW 123




» WORK ORDER

- CLADDING

INTERNAL WORK ORDER

QMS/F: 40-07 REVISION: 1 |

REV. DATE: 26/1012015

ol

Project Name ADL4MTE ‘ Job No. | 507850 WOR{.  |REV. |]

Product Category Dammar) O steeist) [ Glssen) O aceer) [0 otmer specity) ACP-021 ]1?’1[,9 20-Jun-17
. Pages

Shop Drawing Ref. 401-AG-A-08-20-0.00-ST41-SD-002 Reason For Revision

Zone / Location Ref:

ARCH CLADDING-ARCH §

BOQ Reference:

BOQ/PS Quantity:

1669 M2

Total Released Qty. 1669 M2

Balance Quantity:

Allowed Man-hours:

Completion Date:

Plamned Production |2

REVISED MODEL BASED ON THE UPDATING
DRAWINGS

Flat panels

Curved panels

o Product Deseription Product Code ]};'f"‘[”' Color / Finith Q. SqmLM
{ihil
- . ALM-403 BRONZE
M N y 7
1 |MMTEK ALUMDNUM COMPOSITE CLADDING FACTORY | o e 738 1669 M2

SUMMARY

Main | Sub-Component: Work Order Details

Product Dezeription

Product Code

Qty Related Division Izzned Date

ALUMINUM WORK ORDER

Work Order Attachments Product Process Route
L Cuttine List L1 Fabrication Details U0 Paint Pl U0 Cladding Section
OO ltem Sketch O Optimization O Galvanizing Plant O Glazing Section
O Material Allocation O Templates / Samples O Abm Fabrication O Site Installstion
0 lndent To Stores O Other (Specify) T Steel Fabrication O Other (Specify)
Prepared by: Checked by: Verified by: (Techmical
(Designer) (Destzn Team Leader) (Structural Enzineer) Manager)
Name BIM Departme * Name : BIM Departmen” Name (Name -
Date &
Date & Signatwre 20/06/2017 Date & Signature 20/06/2017 Date & Signatme Signature
Approved by: Material Allocated by: Verfied by: (Prodn.
(05 Manager) (Allocation Controller) (Production Manager) Planning
Name Mame : Name |Name -
Late &
Date & Signature Date & Signature Date & Siznatme Signature

Work Order Distribution

FABRICATION DETAIL SHEET

4

o iew

e b,

J‘ ITEM CCDE ary

I

o
SRANDIRECTIAN

ELEVATION
VIEW FROM QUTSIDE

REVISION

oAV BY: B Tearm [5C2

CompotnParel
Butsng ABRT1-8 1
8 NOPROJECT: 8078501 ADIAMTS i NeRT 1

INaARCH §

B B Toars | WO REF; ACRATT

AW FRB1IALUSOND|

TELIVERT; FACTORY

FABRICATION DETAIL SHEET

SIDEVIEW

P
’ Corerin el
¥ i}
PrT——
Compoas Pansl (| B ITEM CODE ary
B e
= AB-R2T-E
Detald_ Datall 2
T—Jron owaouect .
} [DRAWNEBY: BIMTeam |SCALE: 11 DESCRIPTION:

BRCHCADDINGARCH E

sk | a0z | R

[COLOURFINEH,
i

s s

A

FOR FAGRICATION

(CHECKED B B To|

WORER:  ageaz!

WATERIALPROFILE NG,

MM (FRB1ALUBGND

baTE

DESCRIPTION

=

AT, 18I

TELVERY; FACTOAY

COLOURFINF:

ALAL403 BRONE METALLIC S04PVOF

O quse| O

Procurement

O Material Mugt

O Production

O Froject Mazt, Team|[]




» WORK ORDERS - SUB FRAME

INTERNAL WORK ORDER

QMS/F: 40-07

REVISION: 1

REV. DATE: 21/06/2015

ol

Project Name

ADI4-MTE

| Job No. ‘

307850

WoRe  |REV.

; _

Product Category

[0 Alum(AL) [0 SteelSL) [ CGhss(cL) [0 acpeny O

Other (Specify)

Date

20-Jun-17

AL-147

T. Pages

Shop Drawing Ref.

401-AG-A-08-20-0.00-ST41-SD-002

Reason For Revision

Zone / Location Ref:

ARCH CLADDING-ARCH §

BOQ) Reference:

BOQ/PS Quantity:

Total Released Qty.

Balance Quantity:

Allowed Man-hours:

Planned Production

Completion Date:

DRAWINGS

REVISED MODEL BASED ON THE UPDATING

Product Description

Product Code

Delivery
Points

Color / Finish

ATUMINUM FRAME

FACTORY

ALUMINUM ANGLE

FACTORY

Main / Sub-Components Work Orde

Product Description

Produ a0 awmmunruse >
SOXSOX3MM THK.

ALUMINUM CLADDING WORK ORDER

ALT-007 ALUMINUM TUBE

Work Order Attachments

O Cutting List

O] HemSketeh

[ Material Allocation
(N Indent To Stores

Fabrication Details
Optimization
Templates / Samples
Other (Specify)

Prepared by:
Designer)

Checked by:
(Design Team Leader)

(Name :

BIM Department

W

62012017

Name :

Date & &

BIM Department
—

62012017

Date & Signat

Date & Signature

\2
=
ky
SOXSOX3MM THK.

ALT-007 ALUMINUM TUBE
€ ocoomMTC

¢ ALT-006 ALUMINUM TUBE SOXS0X3MM THY

100MM 6.
S0XS0X3MM THK. ALUMINUM TUSE

THK. ALUMINUM TUBE

AL003 ALUM. ANGLE BAR SOXSOX3MM THK.

QUANTITY
e
369 Nos.

< ) ToP VIEW

FRANE-BDAF|

w0
ALT-60T

i
6 } BEGTION ViEW

QUANTITY
TUBE
369 Nos.

FRAME-B.DAF |

e ——————=—====x—x ===

FABRICATION DETAIL SHEET

awser [ a0 | [+ [ oare |

eaa SIDE ViEW

|
653 SECTION ViEW

y CopE:

ALT:0018002

DRAWNBY: 6 Toam |SCALE: NTS

DESCRIFTION

GHEGRED BY:

WIOREF: 5y va7 WATERIALPROFILE NO.:

BIM Tenn ™

DESCRIPTION DATE:

200082017

BFLVERYT COLGURTINEHT
FACTORY CHROMATED NN

00| 110

'SOXBOX3MM THK, BOMM LG , ALUMINUM ANGLE
CORNER CLEAT CHROMATED FINISH/GR 606316

BOXBOXIMM THK, ALUMINUM SQUARE TUBE ALLOY/GR, 6063-T6

[ — I—‘“

0 [100] e

PANEL FRAME-B,D&F |

150X50X3MM THIS, ALUMINUM REG TUBE ALLOY/GR,6063:T6

mmm o
40X20XZMM THK, ALUMINUM TUBE STIFFENER CHROMATED FINSIH @ EVERY 1000MM CTRS
L

é 1 ; ALUMINUM STRUCTURE FRAME

L | ANGLE BLAGK ANODIZED FINISH/GR 6083-T8

|50X50X3MM THK, 40MM LG, ALUMINUM ANGLE CHROMATED FINISHIGR, 6063-T6

-

aA
464/ -/ secTion

200X50XAMM THK, 100MM LG, ALUMINUM

88
-/ sEcTIoN

[ALUM FRAME = 369/

FABRICATION DETAIL SHEET

o [ ][ o |

Al hrandors  ler s s

T—T

=

=

T
- it

/OB NO.FROJECT: 507850/AD A MTE

PANEL FRAMEB,08F

DRAWN BY: B Team |SCALE! NTS

FABRIGATION GOBE]

CHECKED BY:

WIOREF: 5147 MATERIALPROFILE NG,

DESCRIPTION TATE

20082007

DELVERY: FAGTORY




» INSTALLATION - COORDINATES EXTRACTION

110 1011711 #0110811601
1010.100 91 00:01 @ 811011 g @
119 10 1 1 1001
1019:108.01.08:01 8 911011 \cadem:

Each color represents a side of the
arch (red for top, green for right,
yellow for left) and each line the

start and end of each panel.

Every line has a unique number at
each start and end which is the
coordinate number found in the
corresponding excel file




» INSTALLATION - COORDINATES EXTRACTION

COORDINATE
NUMEBER
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» INSTALLATION




» INSTALLATION




» INSTALLATION




» INSTALLATION
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?} Structural_Design_option#2.dgn [3D - V8 DGN] - AECOsim Building Designer V8i (SELECTseries 6) = ] X
File Edit Element Settings Tools Utilities Workspace Building Designer Window Help LumenRT

& ~ | STR-Slabs ~|H 1 vz 0= 2~ Qo o i@ -B-S-E-@-S-R-F-O0sFAUH NI AL IR QO

@ LEAX B0 AL

/ | Concrete ¥ | Beams Al =] pound | 2= | Part Level v |PartColor ¥ | PartStyle ¥ | |Part Weigh ¥

Building Designer Tasks v %
bl 9 X w View 1, Default

Building Designer Tasks - @@k~ AQ QR

G

BB connEeCT Advisor

£n & .9 [F
B0 8 A RTIP, S
\ A o
e Yo Ve
@ Architectural Design 0 A

& structural D...

Name Description Location
BIM_Opti__ \BIM_Opti_Integr:
Macros. BMECH_C \BMECH_Cam-Du
BMECH_C... \BMECH_CheckR
Macro name: Run Excellnter. .. C:\..\Excelinterface
Support C:\Program.. \suppt
Cance| componen C..\ComponentCat
ddTor IMOFTLINTG 8 support_A \support_autoplal

addTags fcom

addTags TFQuantusMonitor

AssignReferences.Main

AutoFitingProperties. autoFitingProperties_putinPropertyPane
AutoFitingProperties.autoFitingPropenties_setFromPropentyPane Edit
AutoFitingProperties. RetieveAllDefaultinstance

AutoFittingProperties. RetrieveDefaultinstance

AutoPlantGeneral testReal

BMECH_STANDARDSIZES resetStandardSizes

BMECH_STANDARDSIZES saveStandardSizesRootNode v Delete

Step Into

Macros in:

<All Standard Projects>

1\ & Y " Description
I

& Structural Import/Exp... ¥
#. HVAC Grilles & Diffuse.. ¥

% HVAC Rectangular Du.. ¥

S~ HVAC Round Ducts v

& HvAC Oval Ducts v

& HVAC Equipment ~

&L HVAC Analysis v

L Plumbing Design v

%= | PG Design v

M Fire Protection Design v

Q Plumbing Analysis d

E pata v .

v @ v )= [ 3d Structural Model ¥ || 1 [1]2]34]5]6| 7|8

Show Macros > Identify element to add to set od | @& [STR-Slabs

10:16 AM

ﬂ AL Type here to search + 5 P3 d : "D =qE 5/16/2025

PTIONEETING Al TOO
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